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Introduction
As a fishery, the immensely large (c. 68,800 km 2 ) Lake
Victoria is a unique ecosystem which together with a ~
riverine connection to the Lake Kyoga basin share a
common endemic "Victorian" fish fauna (Greenwood
1966). Until the 1950s, the single socio economically
most important species of fish in these two lakes was
the native Oreochromis esculentus Graham (Graham
1929) even though the lake also contained a second
native tilapiine, 0. varia bilis , and over 300 other fish
species (Beauchamp, 1956).
The two native tilapiine species also occur in satellite lakes such as Manyvva,
Kayanja, Kayugi of the two basins (Ogutu-Ohwayo 1993), tRe Victoria Nile above
the Murchison Falls, Malaba River (Witte & van Densen, 1995) and several other
water bodies (e.g. Lakes Kanyaboli in Kenya, and Ikimba in Tanzania). Due to the
presence of large stocks of the endemic 0. esculentus, Graham (1929) described
Lake Victoria as a tilapia lake. Over fishing and species introductions of Nile
perch (Lates niloticus) and Nile tilapia (Oreochromis niloticus) ave altered the
fisheries to the extent that Lake Victoria is primarily a three species fishery
(Nile perch, Nile tilapia, Rastrineobola argentea)
Following the exponential increase in the stocks of the introduced Nile perch since
1980s, an export industry based on Nile perch has become firmly established.
Due to natural variations and over-fishing of the Nile perch, Nile tilapia has also
assumed the status of an export commodity while retaining its local consumer
preference over other fish. However, in comparison to studies of the Nile perch
from the early 1980s, there has been limited research coverage of Nile tilapia as
an important component of the Lake Victoria fishery.
From 1988, studies were started focusing on the biological and ecological aspects
of the Nile tilapia in its new habitats as well as its increasing importance as a
commercially exploited species. Records kept by the Lake Victoria Fisheries Service
CI1a11enges lor Management of the Fisheries Resources.
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( E A F F R O : 1 9 5 2 - 1 9 6 6 ) , r e s u l t s o f f i s h i n g e x p e r i m e n t s t a r g e t i n g N i l e t i l a p i a b e t w e e n 1 9 9 3
- 1 9 9 8 , c a t c h a s s e s s m e n t s u r v e y s ( C A S ) c a r r i e d o u t b e t w e e n 1 9 8 8 a n d 1 9 9 0 , t r a w l ( 1 9 9 9 /
2 0 0 0 ) a n d f r a m e s u r v e y ( 2 0 0 0 ) r e p o r t s h a v e b e e n a n a l y s e d . R e s u l t s f r o m t h e s e a n a l y s e s
p r o v i d e a n i n d i c a t i o n o f t h e t r e n d s i n t h e e v o l u t i o n o f t h e t i l a p i a f i s h e r y .
H i s t o r i c a l t r e n d s i n t h e n a t i v e t i l a p i a f i s h e r y o f L a k e V i c t o r i a
D u r i n g t h e p e r i o d 1 9 0 5 t o 1 9 1 6 g i l l n e t s w e r e i n t r o d u c e d a s a f i s h i n g m e t h o d o n
L a k e V i c t o r i a ( G r a h a m 1 9 2 9 ) . T r a d i t i o n a l f i s h e r - f o l k s t a r t e d t o c o m m e r c i a l l y e x p l o i t
a b u n d a n t t i l a p i a s t o c k s f o r a n e x p a n d i n g m a r k e t a s s o c i a t e d w i t h u r b a n i z a t i o n ,
a n d O . e s c u / e n t u s b e c a m e t h e m a i n c o m m e r c i a l t a r g e t s p e c i e s ( M a n n 1 9 7 0 ;
K e e n l e y s i d e & M~les 1 9 9 1 ; B a l i r w a 1 9 9 2 ) . T h e r e h a d p r e v i o u s l y b e e n n o i m p a c t
o n t h e s e s t o c k s b y s u b s i s t e n c e r e q u i r e m e n t s u p t o t h e b e g i n n i n g o f t h e 2 0 t h c e n t u r y .
W i t h t h e i n t r o d u c e d g i l l n e t s , t i l a p i a c a t c h r a t e s r a p i d l y d e c r e a s e d f r o m 2 5 - 1 0 0
f i s h i n t h e r e c o m m e n d e d 5 - i n c h m e s h n e t ( c . p . n ) i n 1 9 1 6 t o 4 - 7 ( c . p . n ) i n 1 9 2 8
( G r a h a m 1 9 2 9 ) . T h i s e n c o u r a g e d t h e i n t r o d u c t i o n o f i l l e g a l s m a l l e r m e s h g i l l n e t s
t o e x p l o i t t h e s m a l l e r s i z e s o f f i s h , w h i c h c a u s e d a t e m p o r a r y b o o m i n n u m b e r s o f
t i l a p i a c a u g h t ( M a n n 1 9 7 0 ) . F r o m t h e 1 9 3 0 s t o 1 9 5 0 s t h e c a t c h d r o p p e d f u r t h e r
a n d t h e f i s h . s i z e b e c a m e s m a l l e r d u e t o i n c r e a s e d f i s h i n g p r e s s u r e ( F r y e r & l i e s ,
1 9 7 2 ; F r y e r 1 9 7 3 ) a n d t h e u s e o f s m a l l e r m e s h s i z e d g i l l n e t s ( W i t t e & v a n D a n s e n
1 9 9 5 ) , w h i c h a l s o c a p t u r e d t h e s m a l l - s i z e g r o w i n g 0 . v a r i a b i / i s . E x p e r i m e n t a l
f i s h i n g b y E A F F R O i n 1 9 5 5 / 5 6 s h o w e d t h a t t h e r i c h O . e s c u / e n t u s f i s h i n g g r o u n d s
c o u l d b e r a p i d l y d e p l e t e d b y i n t e n s i v e f i s h i n g e f f o r t a n d t h a t s u c h a r e a s c o u l d n o t
b e r a p i d l y r e p o p u l a t e d b y i m m i g r a n t f i s h ( G a r r o d , 1 9 5 9 ) .
B y t h e m i d d l e o f 1 9 5 7 a b o u t 4 0 , 0 0 0 n e t s w e r e b e i n g s e t i n t h e n o r t h e m L a k e V i c t o r i a
e a c h m o n t h a n d t h e m o n t h l y y i e l d w a s i n t h e n e i g h b o u r h o o d o f 1 0 0 , 0 0 0 f i s h . B y D e c e m b e r
o f t h e s a m e y e a r , t h e n u m b e r s o f n e t s s e t i n t h e m o n t h f e l l t o a b o u t 2 0 , 0 0 0 ( E A F F R O ,
1 9 5 6 / 5 7 ) i . e . a 5 0 % r e d u c t i o n , a n d t h e r e w a s a c o r r e s p o n d i n g f a l l i n t h e y i e l d w h i c h
s h o u l d h a v e b e e n a n e a r l y w a r n i n g r e g a r d i n g t h e c a p a c i t y o f t h i s f i s h e r y t o w i t h s t a n d
f u r t h e r i n t e n s e e x p l o i t a t i o n S i n c e t h e r e w a s n o c o m p e n s a t o r y i n c r e a s e i n t h e c a t c h o f
n o n - e i c h l i d s f r o m t h e s e s m a l l m e s h n e t s , t h e t o t a l w e i g h t o f f i s h l a n d e d a n n u a l l y b e g a n t o
f a l l f u r t h e r , a n d b y 1 9 6 0 , t h e l a s t r e s e r v e s o f b r e e d i n g f i s h c o u l d h a v e b e e n d e p l e t e d
( M a n n , 1 9 7 0 ) . T h i s m a d e O . e s c u l e n t u s o n e o f t h e m o s t t h r e a t e n e d f i s h s p e c i e s a n d
d e p r i v e d t h e p e o p l e w h o d e p e n d e d o n i t f o r f o o d a n d e m p l o y m e n t . N i l e t i l a p i a , w h i c h
w a s a l r e a d y k n o w n t o g r o w t o b i g g e r s i z e s , w a s c o n s i d e r e d a m o r e s u i t a b l e i n t r o d u c t i o n
t h a t w o u l d a l l o w a r e t u m t o t h e 5 - i n c h g i l l - n e t m e s h s i z e t h a t h a d b e e n r e c o m m e n d e d b y
G r a h a m ( 1 9 2 9 ) a n d a r e c o v e r y o f t h e t i l a p i a f i s h e r y .
C h a l l e n g e s f o r Manag~11enl o f t h e F i s h e r i e s R e s o u r c e s .
B i o d i v e r s i t y a n d E n v J r o , m e n l o f L a k e V i c t o r i a
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The introduction of exotic tilapiines especially the Nile Tilapia in Lake
Victoria and their impact on the fisheries
Of all the tilapiine fishes described so far (Trewavas 1983); Oreochromis ni/oticus
Linne' 'IS the most wide'lY d"lstributed spedes 'nav',ng been 'Introduced to most parts of
the world. Before fish transfers early in the last century, this fish was restricted to its
natural range extending from the Nile system to Israel, to West Africa , Lakes Turkana
and Albert (Lowe-McConnell 1958). Within East Africa, the species was known only
from Lakes Albert, George, Edward and Turkana and the Nile system.
The first introduction of O. ni/oticus into Lake Victoria probably occurred in the early
1950s, Welcomme (1966a, b; 1967) reports that 0. ni/oticus was stocked into Kagera
river (Uganda part) in 1954 via the Koki lakes which had earlier been stocked in 1936
from Lake Bunyonyi. The origin of these stockings was Lake Edward. Later stockings
of Lake Victoria in Kenya and Tanzania waters between 1956 and 1958 with fry from
Ka]ansi Fish Ponds relied on broodstock from Lake Albert. More stockings were
carried out from Entebbe (Uganda) between 1961 and 1962. There were also direct
escapes into the lake and other water bodies in the basin following the EI-nino rains of
that period. Still, towards the end of 1950s to mid -1960s, 0. eSGu/entus and 0.
variabi/is were the dominant species by number landed in Kenya (61 .6%) and Uganda
(72.7%) (Balirwa et a/., 2003). Even with the stocking of the tilapias including the Nile
tilapia, the native O. escu/entus and O. variabi/is still accounted for 54% of the fish
catch from the Ugandan part of the lake up t01967, and the influence of the introduction
of the exotic species on the indigenous species population~was more noticeable
only after 1977 (Balirwa et a/., 2003). The trends clearly show that the impacts of
species transfers can take fong to manifest.
Several of the introductions in Lake Victoria may have occurred as a result of
hybridisation experiments carried out at the Kajjansi Aquaculture Centre, and from
dams that were stocked in 1951 vvith fry from Ka]ansi (Welcomme, 1981). Forexample,
records show that the Ka]ansi experiments also involved 0. aureus (brought from
Israel in 1962), 0. honorum and 0. mossambicus (from Zanzibar in 1964),0. ni/oticus
(from Lake George in 1953) and 0. ni/oticus (from Lake Turkana).
Genetic and population impacts due to introduced tilapiines
Tilapias interbreed under both natural and artificial conditions (Lowe-McConnell,
1958,1959; Elder & Garrod, 1961; Elder et a/., 1971). 0. escu/entus x 0. ni/oticus
hybrids were produced under experimental conditions (Lowe-McConnell 1958).
Welcomme (1967) reported two naturally occurring hybrids (T renda/Iii Boulenger x
T zi//ii Gervais and O. variabi/is x O. ni/oticus). The network of sources and
destinations of tilapia in the Lake Victoria basin suggests that even though the most
Challenges for Management of the Fisheries Resources,
BiOdiversity and Environment of Lake Victoria
.
-
" ; .
8 2
c o m m o n t i l a p i a f r o m t h e l a k e i s t h e " N i l e t i l a p i a " , t h e r e a r e s e v e r a l g e n e t i c v a r i a n t s
f r o m t h e o r i g i n a l p u r e " N i l e t i l a p i a " s t o c k s o f L a k e A l b e r t . H y b r i d s b e t w e e n T z i l l i i
a n d O . v a r i a b i l i s h a v e o f t e n b e e n e n c o u n t e r e d i n f i s h i n g e x p e r i m e n t s s i n c e 1 9 8 8 .
F I R R I h a s a l s o b e e n c a r r y i n g o u t f u r t h e r h y b r i d i s a t i o n e x p e r i m e n t s a t K a j j a n s i t h a t
i n v o l v e c r o s s i n g s b e t w e e n L a k e s A l b e r t a n d G e o r g e s t r a i n s a n d e x p e r i m e n t s i n v o l v i n g
" R e d t i l a p i a " f r o m T h a i l a n d h a v e b e e n c o n s i d e r e d . I t i s t h u s c l e a r t h a t f o r t h e m o s t
p a r t , t h e ' N i l e t i l a p i a ' i n L a k e V i c t o r i a h a s a m i x t u r e o f t r a i t s t h a t h a v e n o t f u l l y b e e n
g e n e t i c a l l y c h a r a c t e r i s e d .
T h e p o s s i b l e d i v e r g e n c e b e t w e e n t i l a p i a p o p u l a t i o n s w i t h i n t h e L a k e V i c t o r i a b a s i n
c o u l d b e d u e t o s e v e r a l f a c t o r s i n c l u d i n g i n t e r - s p e c i f i c h y b r i d i s a t i o n , f o u n d e r
p o p u l a t i o n e f f e c t s , m u l t i p l e s o u r c e s o f s e e d , e s c a p e s , a n d i s o l a t i o n o f p o p u l a t i o n s
i n t h e d i v e r s e l a k e h a b i t a t s a n d s a t e l l i t e w a t e r b o d i e s i n t h e L a k e V i c t o r i a b a s i n .
F o r e x a m p l e , t h e L a k e s A l b e r t - E d w a r d o r i g i n o f O . n i l o t i c u s w a s c o n s i d e r e d t o
r e p r e s e n t O . n i l a t i c u s e d u a r d i a n u s ( T r e w a v a s 1 9 8 3 ) . A p a r t f r o m o . n i l o t i c u s , o t h e r
t i l a p i n e s i n t r o d u c e d i n t o L a k e V i c t o r i a b e t w e e n 1 9 5 1 a n d 1 9 6 2 w e r e O .
l e u c o s t i c t u s , T z i l l i i , a n d T r e n d a l l i - t h e l a s t o r i g i n a t i n g f r o m Z a m b i a . T . z i l l i i
G e r ' J a i s w e r e s t o c k e d i n L a k e V i c t o r i a i n 1 9 5 4 , w h i l e O . l e u c a s t i c t u s T r e w a v a s
a n d T . r e n d a l l i a r e t h o u g h t t o h a v e a l s o g a i n e d a c c e s s t o t h e l a k e f r o m f i s h p o n d s
( L o w e - M c C o n n e l l 1 9 5 6 ) . T h e p i c t u r e o f i n t r o d u c t i o n s i s s o m e w h a t c o n f u s e d a s
T r e v v a v a s ( 1 9 8 3 ) p o i n t s o u t t h a t 0 . l e u c o s t i c u s c a m e o r i g i n a l l y b y a c c i d e n t w i t h
T . z i l l i i f r o m L a k e A l b e r t . S h e a l s o n o t e s t h a t t h e l a k e w a s s t o c k e d w i t h t h e L a k e
T u r k a n a s u b s p e c i e s o f 0 . n i l o t i c u s ( 0 . n i l a t i c u s v u l c a n i ) . H o w e v e r , d u e t o t h e
d o m i n a n c e o f O . n i l a t i c u s m o r p h o l o g i c a l p a t t e r n s ( e . g . t h e b a n d e d c a u d a l f i n ) ,
t h e m o s t d o m i n a n t t i l a p i a i n L a k e V i c t o r i a c o u l d b e d e s c r i b e d o n l y a s a f o r m o f O .
n i l a t i c u s ( B a l i r w a 1 9 9 2 ) w i t h m i x e d t r a i t s .
S p a t i a l d i s t r i b u t i o n a n d s t o c k d e n s i t y o f t i l a p i i n e s
I n t h e m a i n L a k e V i c t o r i a , t h e t w o n a t i v e t i l a p i i n e s p e c i e s u s u a l l y o c c u r r e d i n s h a l l o w
w a t e r h a b i t a t s w i t h 0 . e s c u l e n t u s f o u n d o v e r m u d b o t t o m s l o c a t e d i n s h e l t e r e d
b a y s a n d 0 . v a r i a b i l i s o c c u r r i n g m o r e a b u n d a n t l y o f f e x p o s e d p a r t s o f t h e s h o r e s
( L o w e - M c C o n n e l l 1 9 5 6 , 1 9 8 2 ; F r y e r 1 9 6 1 ) . I n s o m e A f r i c a n l a k e s w h e r e O .
n i l a t i c u s i s e n d e m i c , s h a l l o w a r e a s h a v e b e e n s h o w n t o b e i m p o r t a n t i n t h e b i o l o g y
o f t h e s p e c i e s . F o r e x a m p l e , i n L a k e s A l b e r t a n d T u r k a n a , L o w e - M c C o n n e l l ( 1 9 5 7 ,
1 9 5 8 ) o b s e r v e d t h a t 0 . n i l a t i c u s w a s f o u n d o n l y a r o u n d t h e e d g e s o f t h e l a k e s ; i n
L a k e E d w a r d , t h e s p e c i e s w a s f o u n d w e l l a w a y f r o m t h e s h o r e w h i l e i n L a k e
G e o r g e , i t w a s f o u n d a l l o v e r t h e l a k e b u t w a s l e s s c o m m o n n e a r p a p y r u s - f r i n g e d
s h o r e l i n e s .
S t u d i e s i n L a k e V i c t o r i a s u g g e s t t h a t t h e d i s t r i b u t i o n o f 0 . n i l a t i c u s w i t h i n l a k e s m a y
v a r y w i t h e c o l o g i c a l c o n d i t i o n s ( B a l i r w a 1 9 9 8 ) . S i n c e t h e d i s a p p e a r a n c e o f t h e n a t i v e
C h a l l e n g e s f o r Man~~9rnent o f t h e F i s h e r i e s R e s o u r c e s ,
B , o d l v e r s l l y a n d E n . . ' J n r n e n l o f L a k e V i c l o r i a
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species due to over-fishing and hybridisation (Ogutu-Ohwayo 1990); these habitats
have become dominated by the Niletilapia, Oreochromis ni/oticus, even though several
other endemic species also still occur in the same habita~s.
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Fig. 4.4.1. Seasonal catch per 5 inch mesh gill net of Oreochromis esculentus at Bukakata and Nakifulube
with fish originating from Sesse Islands and Kowe Islands respectively for the years 1950-1953 (Source:
Lowe McConnell, 1956)
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C h a l l e n g e s f o r M a n a g e m e n t o f t h e F i s h e r i e s R e s o u r c e s ,
B i o d i v e r S i t y a n d E n V I r o n m e n t o f L a k e V ' C l o r i d
F i g , 4 . 4 . 2 b . T h e s e a s o n a l d i s t r i b u t i o n ( c a t c h p e r n e t
n e t s f r o m v a r i o u s s t a t i o n s d u r i n g 1 9 5 3
F i g . 4 . 4 . 2 a . T h e s e a s o n a l d i s t r i b u t i o n ( c a t c h p e r n e t = c . p . n ) o f O r e o c h r o m i s e s c u l e n t u s i n 5 - i n c h g i l l
n e t s f r o m v a r i o u s s t a t i o n s d u r i n g 1 9 5 2 a n d , f o r f i v e s t a t i o n s , t h e n u m b e r o f r a i n y d a y s p e r m o n t h s .
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Studies carried out on the native tilapiines (0. esculentus and O. variabilis) in the
1950s confirmed seasonal and spatial variations, distribution and abundance
patterns (Figs. 4.4.1,4.4.2 a,b). Based on the importance of shallow littoral habitats
for fishes in the lake (Balirwa 1998), experiments undertaken focusing on the Nile
tilapia between 1988-1998 and trawl surveys of 1999/2000 revealed the following
patterns:
1. Macrophyte-dominated shores are the most important habitats for the
~ Nile tilapia in northern Lake Victoria and papyrus shores support mos~y:;
tilapia. Previously, these were the O. esculentus habitats.
2. Phragmites and Typha-dominated shores, which also tend to be
more exposed and have mostly sandy bottoms, also support T zillii
in addition to O. niloticus. These habitats were previously occupied :.
by O. variabilis.
3. Despite the dominance of the Nile tilapia, the littoral habitats also
support significant quantities of endemic species (e.g. Brycinus,
Haplochromines and Astatoreochromis a/luaudi) but not the native
gill tilapiines.
15. 4. Nighttime experiments show that Nile tilapia densities were highest
within a distance of 70 m from the shoreline.
5. Nile tllapia is more abundant in habitats that ar~ usually in less than
3 m deep-water areas. Within these habitats, one night's fishing
yields as much as 47±3 kg.ha'1 of Nile tilapia equivalent to 65% of
the biomass of all the fish.
6. Beyond 70 m away from the shore, in 3 - 5 m habitats the fish
biomass drops to 6 kg.ha'1 mostly made up of Nile perch juvenile
fish, a pattern often reported in trawl surveys, .
7. In the 4-10 m depth range at a distance of at least 500 m away from
the shore, the 1999 trawl data revealed that Nile tilapia comprised
of 13% of all the fish biomass, while in 2000, trawl data revealed a
Nile tilapia contribution of 32% of the total fish biomass, indicating
the need to know more about the shallowest end of the inshore zone.
jill
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B r e e d i n g c y c l e s i n t h e " N i l e t i l a p i a " o f L a k e V i c t o r i a
N i l e t i l a p i a b r e e d s t h r o u g h o u t t h e y e a r ( W e l c o m m e , 1 9 6 8 ) b u t b r e e d i n g p e a k s
c a n b e d i s c e m e d ( F i g . 4 . 4 . 3 ) . T h e r e l a t i o n s h i p b e t w e e n b r e e d i n g , t h e s p e n t ( G o n a d
s t a t e V I I ) a n d r i p e ( G o n a d s t a t e V & V I ) i n L a k e V i c t o r i a N i l e t i l a p i a s u g g e s t s M a y
- J u n e a n d N o v e m b e r - D e c e m b e r a s p e a k b r e e d i n g p e r i o d ( B a l i r w a , 1 9 9 8 ) .
T h e r e f o r e , r e p o r t s o f h i g h N i l e t i l a p i a c a t c h e s d u r i n g s u c h p e r i o d s i n d i c a t e t h a t
b r e e d i n g f i s h a r e b e i n g h a r v e s t e d . I n c o n t r a s t t o s e a s o n a l c a t c h t r e n d s o f t h e n a t i v e
t i l a p i i n e s ( F i g . 4 . 4 . 1 ) w h e r e l e s s f i s h w a s s u b j e c t e d t o c a p t u r e d u r i n g t h e r a i n y
s e a s o n s , m u c h l e s s i s k n o w n a b o u t s e a s o n a l c a t c h c h a r a c t e r i s t i c s o f t h e N i l e
t i l a p i a , b u t g e n e r a l l y , r e p o r t s o f l o w c a t c h e s d u r i n g i n t e r v e n i n g m o n t h s a r e a n
i n d i c a t i o n o f d i s p e r s i o n a w a y f r o m l a k e s h o r e s a f t e r p e a k b r e e d i n g .
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T r o p h i c e c o l o g y i n t h e N i l e t i l a p i a
A s i n t h e n a t i v e L a k e V i c t o r i a t i l a p i i n e s ( 0 . e s c u l e n t u s a n d O . v a r i a b i l i s ) , t h e
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of the Nile tilapia (e.g. Harbott, 1975; Getachew & Fernando, 1989; Getabu, 1994)
propose the same ecological niche for the species in Lake Victoria, Some of
these observations underestimate the change in diet of the fish as observations
have clearly shown that in Lake Victoria, the food of the Nile tilapia has become
more diversified and includes Caridina, chironomids, chaoborids, molluscs and
bottom detrital matter (Balirwa, 1992). Using stomach main contents as indicators
of the relative importance of different items (Fig. 4.4.4), Balirwa (1998) has further
shown that even these items (molluscs, Caridina, insects and algae) vary with
season (Fig, 4.4.5), a reflection in the seasonal abundance of prey items.
Chironomids are particularly important in the Nile tilapia's diet during the long dry
season (December - February) and least important during the short dry season
(July - September) when Caridina prawns become a common dietary item for the
fish. In addition, small fishes such as Rastrineobola and tilapia or haplochromine
fry may also be ingested by the Nile tilapia. The opportunistic-omnivorous feeding
behaviour of the Nire tirapia in Lake Victoria since the disappearance of the
haplochromines while demonstrating the general principle of flexibility in the feeding
offishes also shows a new trend in the species feeding habits in Lake Victoria,
Oreochromis niloticus
/\ AI. ;>.
35 % 10 % 40% 15 %
I IMolluscs small fishes
Caridina Trichoptera Detrital i Higher plants
Chironomid Ephemeroptera material Algae
larvae Chaoboru5
Oligochaeta
I I
Fig, 4.4.4. Links in the trophic structure involving O. niloticus from the littoral zone of northern Lake
Victoria; only food items regarded as main contents in stomachs of the fish between 1995 and 1999
are considered; size classes are not considered; the percentages given are estimates of the likely
nutritional value in energy terms according to the relative importance of grouped categories in relation
to assumed C:N ratios (Balirwa, 1998).
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F i g . 4 . 4 . 5 . S e a s o n a l v a r i a t i o n s i n t h e q u a n t i t y ( m e a n n u m b e r p e r s t o m a c h ± S E ) o f c h i r o n o m i d s f o u n d
i n O . n i l o t i c u s s t o m a c h s ( n = 4 5 1 ) b e t w e e n 1 9 9 5 a n d 1 9 9 6 i n t h e l i t t o r a l z o n e o f n o r t h e r n l a k e V i c t o r i a
( B a l i r w a , 1 9 9 8 ) .
T
C (
F i s h e r y C h a r a c t e r i s t i c s
~
B a s e d o n t h e e s t i m a t e d 2 0 0 0 k m l o n g s h o r e l i n e i n c l u d i n g i s l a n d s h o r e s i n t h e
U g a n d a p a r t o f L a k e V i c t o r i a , i n f e r e n c e s c a n b e m a d e a b o u t s p a t i a l c h a r a c t e r i s t i c s
o f t h e t i l a p i a f i s h e r y . U s i n g t h e 4 m d e p t h c o u n t e r a s t h e o u t e r l i m i t o f t h e l i t t o r a l
z o n e ( B a l i r w a 1 9 9 8 ) , t h e c o r r e s p o n d i n g a r e a f r o m t h e v e g e t a t i o n f r i n g e s i s e n c l o s e d
w i t h i n 5 0 0 m . A l t h o u g h t h e r e a r e d i v e r s e s h o r e l i n e f e a t u r e s ( e . g . s w a m p y , r o c k y
a n d s a n d y b e a c h e s ) , i t h a s b e e n o b s e r v e d t h a t t h e U g a n d a p a r t o f t h e s h o r e l i n e i s
a s s o c i a t e d m o s t l y w i t h w e t l a n d v e g e t a t i o n . T h u s u s i n g t h e 2 0 0 0 k m s h o r e l i n e
l e n g t h , a n d 5 0 0 m d i s t a n c e f r o m t h e s h o r e , t h e c a l c u l a t e d a r e a o f t h e U g a n d a n
p a r t o f L a k e V i c t o r i a a v a i l a b l e a s a t i l a p i a f i s h e r y i s e q u i v a l e n t t o a b o u t 1 0 0 0 k m
2
s u p p o r t i n g a b o u t 2 0 % o f t o t a l p r o d u c t i o n f r o m t h e l a k e .
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F r o m t h e F r a m e S u r v e y R e p o r t o f 2 0 0 0 i t h a s b e e n e s t a b l i s h e d t h a t , 1 2 , 8 4 8 b o a t s
( w i t h p a d d l e s ) o u t o f a t o t a l o f 1 5 , 5 4 4 f i s h i n g b o a t s a r e o p e r a t e d . F i s h i n g b o a t s
w i t h p a d d l e s ( i . e . w i t h o u t o u t b o a r d e n g i n e s ) m o s t l y o p e r a t e i n s h o r e a n d t h u s m o s t l y
t a r g e t t i l a p i a . T h e F r a m e S u r v e y R e p o r t a l s o g a v e a f i g u r e o f 5 9 7 l a n d i n g s i t e s .
T h e s e d a t a l e a d t o t h e f o l l o w i n g e s t i m a t e s . T h e r e a r e a b o u t 4 1 l a n d i n g s p e r k m o f
s h o r e l i n e ; w i t h 8 2 % o f b o a t s ( p a d d l e d ) o p e r a t i n g m o s t l y i n n e a r · s h o r e h a b i t a t s ;
t h e r e a r e a t l e a s t s i x f i s h i n g b o a t s p e r k m o f s h o r e l i n e ; t h e r e i s o n e c a s t n e t p e r
k m o f s h o r e l i n e a l s o o c c u p i e d b y a b o u t s i x t r a p s . T h e s e d a t a t r a n s l a t e i n t o m u c h
m o r e N i l e t i l a p i a c a u g h t t h a n i s e s t i m a t e d i n p r o d u c t i o n f i g u r e s .
C h a l l e n g e s f o r M a n a g e m e n t o f t h e F l s h e r r e s R e s o u r c e s ,
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Commercial Catch Monitoring
The greatest quantity of Nile tilapia occurs in shallow (less than 5 m deep) habitats
but; most of the tilapia caught from the small paddled boats in the vicinity of many
landing sites passes through the inspection checks by 0700h. The Fisheries staff
begin recording fish usually after 0800h when most tilapia have already left the
landing or exchanged hands between fishers and traders. When checked against
potential tilapia landings, it is estimated that 40 ± 10% of actual catch may be
unrecorded. Temporal variations in the density and composition of nets set and
shifts in tilapia fishing grounds suggest that just as in the native fishery, the Nile
tilapia also exhibits localised populations. A supplementary part of the catch due
to cast-netting isalso unrecorded. Other data (Balirwa 1998) also show strong
seasonal and diurnal variations in abundance and movements associated with
breeding and feeding patterns. Although the Frame Survey Report of 2000 does
not mention the widespread use of 3" - 4" mesh size nets that are permanently set
along the shore, these nets in addition to the active methods of capturing tilapia
(e.g. using scare techniques) contribute to the existing fishing effort exerted on the
fishery but is under-represented in production estimates.
The biology and ecology of tilapia introduced into Lake Victoria in
comparison to the native O. escu{entus
When in the 1960s the stocked tilapiines started appearing in commercial catches
in various parts of Lake Victoria, some studies aimed at'revealing emerging
patterns of distribution of the introduced species. Welcomme (1966), observed
an apparent recovery of the endemic tilapiines (0. esculentus and O. variabilis)
which was attributed to the EI-Nino rains of 1960-1961. Although O. esculentus
grows to 24 - 26 cm total length (equivalent to a weight of 265 g) in the first three
years of life and to 30 cm (516 g) by the sixth year, the selectivity range of the four
and a half-inch nets covers all tilapia fish from 26 cm to larger sizes offish.
With the establishment of all the stocked species it was also observed that large
catches of O. esculentus (which tended to occur during the rainy season) were
negatively correlated with Nile perch catches but large catches of O. variabilis
and T zillii were positively correlated with Nile perch These patterns indicate the
response trends of fisher-folk to the seasonal behaviour of the fish I with fishers of
the time targeting tilapiine fishes. The fishers can thus be considered as prudent
predators switching between prey (0. esculentus) and other "less desirable"
species.
Cllailen es for Managemenl Or the Fisheries R SOLlrces.
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M a n a g e m e n t c h a l l e n g e s f o r t h e t i l a p i a f i s h e r y o f L a k e V i c t o r i a
I n c c m p a r i s o n t o marir1~ e c o s y s t e m s , t h e c o n f i n e d i n l a n d f i s h e r i e s s u c h a s L a k e V i c t o r i a
a r e p a r t i c u l a r l y p r o n e t o d e g r a d a t i o n t h r o u g h a c o m b i n a t i o n o f o v e r - f i s h i n g , e x o t i c
s p e c i e s s t o c k i n g s a n d p o l l u t i o n f r o m t h e c a t c h m e n t . I n a d d i t i o n , h a b i t a t l o s s t h r o u g h
r e m o v a ' J o f r i p a r i a n v e g e t a t i o n c a u s e s c h a n g e s i n f i s h c o m m u n i t y s t r u c t u r e s i m i l a r t o
w h a t c a n b e e x p e r i e n c e d i n c o a s t a l z o n e s o f t h e m a r i n e e c o s y s t e m .
T h e p r e s e n t f i s h p o p u l a t i o n s o f L a k e V i c t o r i a a n d t h e c o m m e r c i a l f i s h e r y i n
p a r t i c u l a r , a r e d o m i n a t e d b y t h e s t o c k e d f i s h e s - t h e i n t r o d u c e d p r e d a t o r , t h e N i l e
p e r c h , L a t e s n i l o t i c u s , a n d s e v e r a l t i l a p i i n e f i s h e s m o s t l y r e p r e s e n t e d b y t h e N i l e
t i l a p i a , O r e o c h r o m i s n i l o t i c u s , a s w e l l a s o n e e n d e m i c c y p r i n i d , R a s t r i n e o b o / a
a r g e n t e a . T h e s e f i s h e r i e s c a n a l s o r a p i d l y b e c o m e u n e c o n o m i c a l . F o r e x a m p l e ,
b y 1 9 2 0 , i t w a s a l r e a d y s u s p e c t e d t h a t t h e o r i g i n a l ( n a t i v e ) t i l a p i a f i s h e r y w a s b e c c m i n g
u n e c c n o m i c a l i n s o m e p a r t s o f t h e l a k e , t h u s d e m o n s t r a t i n g t h e v u l n e r a b i l l t y o f s t o c k s
t o u n r e s t r i c t e d a c c e s s t o t h e f i s h e r i e s . T h e r e p o r t o f t h e f i r s t f i s h i n g s u r v e y o f t h e l a k e
o f 1 9 2 7 / 1 9 2 8 ( G r a h a m , 1 9 2 9 ) a n d s u b s e q u e n t r e v i e w s o f t h e s t a t e o f t h e t i l a p i a f i s h e r y
( e . g . E A F F R O , 1 9 5 4 - 1 9 6 0 ) a l l e m p h a s i z e d t h e d a n g e r s o f o v e r - f i s h i n g t i l a p i a s t o c k s
a n d t h e r e c o m m e n d a t i o n s f i r s t p u t f o r w a r d b y G r a h a m :
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C o l l e c t i o n o f s p e c i a l s t a t i s t i c s t o b e u s e d a s a m e a s u r e o f t h e a n n u a l
y i e l d ;
C o m p l e t e c o n t r o l o f t h e f i s h i n g p o w e r ( f i s h i n g e f f o r t ) ;
R e s t r i c t i o n o f t h e f i s h e r y t o t h e 5 - i n c h m e s h g i l l n e t s h a v e n e v e r b e e n
f o l l o w e d i n f u l l . I n f a c t , t i l a p i a i n t r o d u c t i o n s w e r e c o n c e i v e d a s a
m e a s u r e t o r e - v a m p t h e f i s h e r y .
1 .
2 .
3 .
O v e r - f i s h i n g m a y e x p l a i n w h y t h e a p p a r e n t r e c o v e r y o f t h e n a t i v e t i l a p i i n e s d i d n o t
l a s t l o n g . H o w e v e r , u s i n g c a t c h i n a p a r t i c u l a r s e a s o n a s a n i n d e x o f b r e e d i n g
p e r i o d m a y n o t p r o v i d e t h e t r u e p i c t u r e o f b r e e d i n g . B e t w e e n 1 9 5 0 a n d 1 9 5 3 , l o w
c a t c h e s o f O . e s c u l e n t u s i n t h e S s e s e a n d K o m e I s l a n d s ( F i g . 4 . 4 . 1 ) s u g g e s t t h a t
t h e l o w e s t c a t c h o c c u r r e d d u r i n g t h e m a i n r a i n y s e a s o n ( M a r c h - J u n e ) w h i l e m o r e
f i s h w e r e c a u g h t t o w a r d s t h e b e g i n n i n g , a n d d u r i n g t h e d r y s e a s o n ( N o v e m b e r ,
D e c e m b e r , J a n u a r y ) . T h e s e a s o n a l d i s t r i b u t i o n p a t t e r n s o f t h e n a t i v e O . e s c u l e n t u s
i n d i f f e r e n t p a r t s o f t h e l a k e ( F i g . 4 . 4 . 2 a , b ) s u g g e s t t h a t a b u n d a n c e t r e n d s v a r y
a m o n g l o c a t i o n s a n d d i f f e r e n c e s a r e s h a r p e s t b e t w e e n t h e n o r t h a n d s o u t h e r n
p a r t s o f t h e l a k e a n d b e t w e e n y e a r s . F o r e x a m p l e , i n t h e E m i n P a s h a a n d S p e k e
G u l f s t o t h e s o u t h , p e a k a b u n d a n c e d u r i n g 1 9 5 2 o c c u r r e d d u r i n g F e b r u a r y ( F i g .
4 . 4 . 2 a ) b u t n o s u c h p a t t ' 8 r n c a n b e d i s c e r n e d f o r M a s e s e , t h e n o r t h e r n m o s t l o c a t i o n
s a m p l e d , w h e r e , t h e r e w a s n o d i s t i n c t p e a k s d u r i n g b o t h 1 9 5 2 ( F i g . 4 . 4 . 2 a ) a n d
1 9 5 3 ( F i g . 4 . 4 . 2 b ) . S i m i l a r a s s e s s m e n t s n e e d t o b e c a r r i e d o u t o n t h e N i l e t i l a p i a .
- : .
C h a l l e n g e s f o r M a n a g e m e n t o f t h e F i s h e r i e s R e s o u r c e s .
B i o d i v e r s i t y a n d E n V i r o n m e n t o f L J k e V i c t O r i a
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Only the first of these recommendations could be implemented through the Lake
Victoria Fishery Services (LVFS), a function later transferred to the Fisheries
Department but now largely abandoned due to decentralisation and the
mushrooming fish landing points especially for tilapia. In spite of th~ surviving
licensing policy for fishing boats, there has neither been total control of fishing
power (number of fishing boats and number of nets), and the restriction of mesh
size to the 5-inch nets (an important function offishing effort) has not been achieved
even though the success of the Nile tilapia encouraged enforcement. In fact, within
25 years (by 1957) of Graham's recommendations, the restrictions on gill nets
below 5-inch were lifted to allow for capture of the smaller O. variabi/is and to
reduce pressure from the larger remnants of O. escu/entus which were expected
to escape capture and replenish the dwindling stocks. The relaxation has never
been totally reversed, and the reviewed Fish Act relies on periodical instruments
to protect vulnerable stocks. However, results of the statistics collected from fished
areas within Napoleon Gulf demonstrated the localized nature of fish populations,
and showed that a particular bay of the lake can be over-fished in a very short time
and recovery may not occur in a very long time. The increased use of gill nets of
less than 5-inch may lead to growth over-fishing. There is now need to provide
statistical inference on the fishery characteristics from biological observations such
as variations in size at first maturity and length-frequency distributions in different
zones of the lake.
The tilapia fishery in particularfaces primary challenges that have more to do with
the nature of activities governing all aspects of the fishery, fishing practices, fishing
gears (nets etc) and people. The secondary challenges have got to do with data
['n lI.e..c1inI') 2. r,HJ .r.r.tCIl1 iJ.Dr.lr.lg d .stDC'.k..c;, hLiJ 1hp. .twD .arP. .im.e.r~ r.A latp..d. W.i.th .at:l .iocrp..a..c:;.e
in Nile perch fish exports, the immediate challenge for the consumer is affording
an increase in price by the tilapia consumers whose numbers h8ve also increased.
The increased landings have as a result of decentralisation not been routinely
monitored. However, an equally demanding challenge is to record tilapia catch
that leaves for the market before any systematic recordiilg can take place. Trawl
surveys provide biomass estimates that do not fully take into account shallow «5m
deep) fish stocks and tilapia densities can be under-estimated. Catch Assessment
Surveys (CAS) are useful in as far as they provide a more realistic impression of
catch at a particular time. However, with tilapia, seasonal and diurnal variations in
catch require a more effective methodology of recording and evaluation trends.
Seasonal patterns are associated mostly with breeding but protecting the breeding
stock by limiting fishing for two months twice a year requires the commitment of
the fishers themselves. This might be achieved where the breeding and nursery
sites are localised. These sites occur in very shallow waters including rocky and
sandy shores.
Cilallenges for M nagemenl or the Fisheries Resources.
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